ANS OFFICERS 


Milton Levenson 
president 


Joseph M. Hendrie 
vice-president/president-elect 


John Graham 
treasurer 


Raymond D. Maxson 
assistant treasurer 


Octave J. Du Temple 
executive director 


ANS PUBLICATIONS STAFF 


W. Michael Diekman 
publications manager 


Joann Hollensteiner 
administrative assistant 


Margaret A. Clemmons 
copy editor 


Irene O. Macke 
copy editor 


Susan Kuehl 
editorial assistant 


Randall S. Bilof 
production manager 


COMPOSITION 


Beljan, Dexter, Michigan 48130 


Indexed in “Engineering Index” and 
Abstracted in “INIS Atom Index” 


NUCLEAR SCIENCE AND ENGINEERING (ISSN: 
0029-5639) is published monthly by the American Nuclear 
Society, Inc., with business offices at 555 N. Kensington 
Ave., La Grange Park, Illinois 60525; telephone 312/352- 
6611. The subscription rate is $108 per volume or $280 for 
three volumes per calendar year; overseas subscribers 
add $85 per year for postage and handling. Single copy 
price is $38 for current and back issues. Inquiries about 
the distribution and delivery of NUCLEAR SCIENCE AND 
ENGINEERING and requests for changes of address 
should be directed to the American Nuclear Society. Allow 
6 weeks for a change to become effective. POSTMAS- 
TER: Send change of address orders to the American 
Nuclear Society. NUCLEAR SCIENCE AND ENGINEER- 
ING is printed in Danville, Illinois 61832, by Interstate 
Printers and Publishers, Inc. Second-class postage is paid 
at La Grange, Illinois, and at additional mailing offices. 
Copyright © 1984 by the American Nuclear Society, Inc. 
Trademark registered in Canada. 

Findings reported and opinions expressed in this publica- 
tion by the authors are their own and do not necessarily 


NUCLEAR SCIENGE 
ao ENGINEERING 


: THE RESEARCH JOURNAL OF THE AMERICAN NUCLEAR SOCIETY 


DIXON CALLIHAN, Editor 
MELVIN L. TOBIAS, Associate Editor 
MARGE TAYLOR, Administrative Assistant 


Union Carbide Corporation 
Nuclear Division 
Oak Ridge, Tennessee 37831 


KARL WIRTZ, Associate Editor, Europe 
ANTON BAYER, Editorial Assistant 


Kernforschungszentrum Karlsruhe 


Postfach 3640 
D-7500 Karlsruhe 1, FRG 


Editorial Advisory Committee 


Manson Benedict Frank G. Dawson 
E. Richard Cohen D. H. Gurinsky 


E. C. Creutz A. F. Henry 


E. Critoph Hugh C. Paxton 


Fred W. Thalgott 


Volume 86 


January, February, 
March, April 1984 


reflect the opinions of the editors, the American Nuclear 
Society, or the organizations with which the authors are 
affiliated, nor should publication of author viewpoints or 
identification of materials or products be construed as 
endorsement by this publication or the Society. The 
address of the editorial office is: NUCLEAR SCIENCE 
AND ENGINEERING Journal, School of Nuclear 
Engineering and Health Physics, Georgia Institute of 
Technology, Atlanta, Georgia 30332, USA (see inside of 
back cover for more details). 


PHOTOCOPYING: Authorization to photocopy items for 
internal or personal use, or the internal or personal use of 
specific clients, is granted by the AMERICAN NUCLEAR 
SOCIETY to libraries and other users registered with the 
Copyright Clearance Center (CCC) Transactional Report- 
ing Service, provided that the base fee of $3.00 per copy 
is paid directly to CCC, 21 Congress St., Salem, MA 
01970;. 0029-5639/84 $3.00. Consent is not given for 
other copying, such as for general distribution, advertising 
or promotional, creating new collective works, or resale. 


Copyright © 1984 by American Nuclear Society, Inc., La Grange Park, Illinois 60525 


10 


22 


41 


47 


63 


76 


91 


106 


Contents of Volume 86 


NUMBER 1, JANUARY 1984 


TECHNICAL PAPERS 


Performance of Prompt- and Delayed-Responding 
Self-Powered In-Core Neutron Detectors in a Pressur- 
ized Water Reactor 


Investigation of Fission Layers for Precise Fission 
Cross-Section Measurements with a Gridded loniza- 
tion Chamber 

A Simple Model for the Calculation of the Sodium- 
Voiding Effect on Neutron Leakages in a Fast Reactor 
Lattice |. Formalism 

A Simple Model for the Calculation of the Sodium- 
Voiding Effect on Neutron Leakages in a Fast Reactor 


Lattice Il. Numerical Results for Hexagonal Lattices 


Scattering Anisotropy and Neutron Leakage in Reac- 
tor Lattices 


A Spherical Harmonics Method Utilizing Polynomials 
Which Are Both Angularly and Spatially Dependent 


Internal Interface Perturbations in Neutron Transport 
Theory 


Space-Time Analysis of Reactor-Control-Rod-Worth 
Measurements 


TECHNICAL NOTES 


Neutron Yields from Uranium-Fluorine Compounds 


Dancoff’s Solution for the Number of Collisions 
Necessary to Slow Down 


Bayesian Estimation of Core-Melt Probability 


Utilization of Thorium in Light Water Reactors 


(Continued) 


D. Warren, 
F. 


H. 
M. Sulcoski 


C. Budtz-J6érgensen, 
H.-H. Knitter 


Pierre Benoist 


Pierre Benoist, 
Tomasz Duracz 


Chuande Yang, 
Pierre Benoist 


V. C. Badham, 
G. C. Pomraning 


F. Rahnema 


Joao Moreira, John C. Lee 


Y. Boneh, S. Goshen, 
Z. Karpas, O. Shahal, 
A. Wolf 


Lawrence Ruby 


H. W. Lewis 


Alex Galperin 


116 


eed, 


118 


119 


121 


124 


125 


Contents of Volume 86 


(Continued) 


NUMBER 1, JANUARY 1984 


LETTERS TO THE EDITOR 


Comment on ‘‘Reduction of ‘Calculational’ Uncertain- 
ties Due to Approximate Fission-Source Matrices’ 


Reply to ‘‘Comment on ‘Reduction of ‘‘Calculational’’ 
Uncertainties Due to Approximate Fission-Source 
Matrices’ “’ 


Propagation of Knowledge Regarding Conservation 
During Doppler Broadening 


Responses to ‘’Propagation of Knowledge Regarding 
Conservation During Doppler Broadening’’ 


Comment on ‘‘Error Due to Nuclear Data Uncertain- 
ties in the Prediction of Large Liquid-Metal Fast 
Breeder Reactor Core Performance Parameters’’ 


Response to ‘‘Comment on ‘Error Due to Nuclear 
Data Uncertainties in the Prediction of Large Liquid- 
Metal Fast Breeder Reactor Core Performance 
Parameters’ "’ 


ANNOUNCEMENT OF CURRENT PUBLICATIONS 


T. R. Hill 


U. Salmi, J. J. Wagschal, 
A. Yaari, Y. Yeivin 


S. Ganesan 


J. L. Rowlands, 
Dermott E. Cullen, 
G. de Saussure, 
G. Dorien James, 
Alan E. Waltar, 
Albert B. Reynolds 


J. J. Wagschal, Y. Yeivin 


T. Kamei, T. Yoshida 


Contents of Volume 86 


(Continued) 
NUMBER 2, FEBRUARY 1984 
TECHNICAL PAPERS 
129 Multinode Reactor Stability and Optimal Estimates of T. Trombetti, D. L. Hetrick 
Domains of Attraction 
136 Subcritical Problems in Spherical Geometry Raphael Aronson 
150 Critical Problems for Bare and Reflected Slabs and Raphael Aronson 
Spheres 
157 Measurement of Fission Neutron Multiplicities for Robert E. Howe 


Thorium-232 and Uranium-235 with Incident Neutron 
Energies to 49 MeV 


168 Neutron Capture in s-Wave Resonances of Iron-56, K. Wisshak, F. Kappeler, 
Nickel-58, and Nickel-60 G. Reffo, F. Fabbri 

184 Measurements of Differential 14.7-MeV Neutron Shen Guanren, 
Scattering Cross Sections of Lithium-7 and Wen Shenlin, Huang Tangzi, 
Beryllium-9 Li Anli, Bai Xixiang 

191 Stored Energy in a Radioactive Waste Borosilicate William Primak, 
Glass: Its Frequency Factor and Kinetics and Its F. P. Roberts 
Source 

206 Time Dependence of Test Fuel Power Coupling Dur- Gerald Klotzkin, 
ing Transient Reactor Test Facility Irradiation Richard W. Swanson, 
Experiments Paul Hart, L. J. Harrison 


TECHNICAL NOTES 
219 Calculations of the Spectra of Fast Neutrons in Iron Feroz Ahmed, 
Spheres Using the Vitamin-C File Otohiko Aizawa, 
Hiroyuki Kadotani 


224 Comparison of Some Finite Difference Formulas for K. Kufner 
Use with Equilateral Triangular Mesh Grid Sy Codes 


229 Decaying Product Generation in Cylindrical and Rec- T. A. Korjack 
tangular Channels Under Electrostatic Field Effects 


232 Compatibility Tests of Low-Vapor Pressure A. Ciancia, A. Ascensioni, 
Perfluoropolyether Oils with UFg C. Corti, G. Caporiccio 


(Continued) 


239 


240 


241 


242 


243 


Contents of Volume 86 


(Continued) 
NUMBER 2, FEBRUARY 1984 
BOOK REVIEWS 
Nuclear Reactor Safety, On the History of the Walter H. Jordan 
Regulatory Process, David Okrent 
Glossary of Terms in Heat Transfer, Fluid Flow, and Francois Kertesz 


Related Topics, William Begell, Ed. 


LETTERS TO THE EDITOR 


Effects of Phase and Velocity Distribution on Two- D. R. H. Beattie 
Phase Pressure Pulse Propagation 


Reply to ‘‘Effects of Phase and Velocity Distribution Dimitri Gidaspow 
on Two-Phase Pressure Pulse Propagation’’ 


ANNOUNCEMENT OF CURRENT PUBLICATIONS 


247 


253 


267 


275 


283 


297 


302 


315 


319 


326 


332 


333 


Contents of Volume 86 


(Continued) 
NUMBER 3, MARCH 1984 


TECHNICAL PAPERS 


Equilibrium Relationships in the Uranium-Manganese- 
Oxygen System in Air 


A Model for the Thermal-Mechanical Behavior of 
Mixed-Carbide Sphere-Pac Fuel Pins 


The Transport of Heavy Charged Particles in a Cylin- 
drical Nuclear-Pumped Plasma 


Decision Procedures for Material Balance Sequences 


Stability Region for a Prompt Power Variation of a 
Coupled-Core System with Positive Prompt Feedback 


On the Nonuniform Sampling Rejection Method Ap- 
plied to the Klein-Nishina Probability Density Function 


Response Matrix of Symmetric Nodes 


TECHNICAL NOTES 

The Average Number of Prompt Neutrons and the 
Distributions of Prompt Neutron Emission Number for 
Spontaneous Fission of Plutonium-240, Curium-242, 
and Curium-244 

Macro- and Microflux, |: Periodic Lattices 

Analysis of Finite Difference Approximation in a 


Discrete Ordinates Transport Equation in One- 
Dimensional Plane Geometry 


BOOK REVIEW 


Introduction to Plasma Theory, Dwight R. Nicholson 


COMPUTER CODE ABSTRACT 


REBUS-3 


A. M. Gadalla, 
N. A. L. Mansour 


K. L. Peddicord, 
T. L. George, T. C. Kennedy 


A. K. Chung, M. A. Prelas 


Rudolf Avenhaus 


Shoji Watanabe, 
Kojiro Nishina 


F. Castiglia, E. Oliveri 
Mihaly Makai 
Zhang Huangiao, Liu Zuhua, 


Ding Shengyue, 
Liu Shaoming 


Mihaly Makai 


V. Sundararaman, 
R. Vaidyanathan 


Terry Kammash 


B. J. Toppel 


335 


344 


355 


362 


372 


388 


401 


404 


405 


409 


413 


414 


Contents of Volume 86 


(Continued) 


NUMBER 4, APRIL 1984 


Editorials: In Appreciation 


TECHNICAL PAPERS 


Flux-Limited Diffusion Theory with Anisotropic Scat- 
tering 


Implementation of an Advanced Pairing Correction for 
Particle-Hole State Densities in Precompound Nuclear 
Reaction Theory 


Investigations of Nuclear Elastic Scattering Effects by 
Means of the Boltzmann-Fokker-Planck Equation 


Neutron Capture Cross Sections of Tantalum from 
2.6 to 1900 keV 


Molten Fuel/Coolant Interactions: Recent Analysis of 
Experiments 


A Practical Nonhomogeneous Two-Phase Flow Model 
for Light Water Reactor System Codes 
TECHNICAL NOTES 

Universality and Aperiodic Behavior of Nuclear 
Reactors 

Precursors in Bayesian Estimation of Core-Melt Pro- 
bability 


Helical Geometry Effect on Tritium Breeding in 
Heliotron Fusion Reactor Blanket 


Introduction of Partial Convergence Idea into Void 
Iteration for Boiling Water Reactor Computations 


BOOK REVIEW 


Measurement and Detection of Radiation, Nicholas 
Tsoulfanidis 


VOLUME 86 AUTHOR AND SUBJECT INDEXES 


G. C. Pomraning 


CARY ait 


Gerald Kamelander 


R. L. Macklin 


M. L. Corradini 


Cherng-Shing Lin, 
William E. Kastenberg 


Jose March-Leuba, 
Dan G. Cacuci, 
Rafael B. Perez 


H. W. Lewis 


H. Hasegawa, 
H. Nakashima, T. Matsui, 
M. Ohta 


Wan-li Zhong 


John W. Poston 


